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COMPLETE SfPEQEFIGACraON 

Improvements in or relating to Devices for Measuring Liquid Flow 



We Philips Electrical Industries 
Limited, of Spencer House, South Place, 
Finsbury, London, E.Ci, a British Company, 
do hereby declare the inveauon, for which we 
S pray that a patent may be granted to us, and 
die method by which it is to be perfornttd to 
be particularly described m and by the follow- 
ine statemoit: — , . . 

It is known to measure by electncal means 
10 the spoed of flow of an electrically condnictive 
or sOTii-^ondiuctive liquid in pipe by ut^- 
ing the phenomenon! that when an eaectnc 
cOTiductor moves in a magnetic fidd, an 
electroanotive force is induced tteiein, the 
15 value of which is proportional to the speed oi 
movemenit of the oondkKtor. • • , 

In fcnown devices based! on, this principle the 
liquid! flows through, a pipe placed in a_ homo- 
geneous magnetic field, so tiiat its a^s is at 
20 f gilt anglrato the Unes of force of the field. 
Two SkIcs are arranged, diametncaly 
opposite in the wall of the pipe at nght angles 
to the lines of force. (Due to the flow of the 
liquid a voltage is indluced between said d.ec- 
25 trodes which is substantiaBiy pr^oruoo^ » 
speed of flow of the iIiq.nd.Ttos v(^Be 
is measured' and serves as ao indncaUon of tue 
liquid! flow speed. _ , t 

In, order to avoid! the influence of pol^" 
tion of the electrodes, it is known to utitoe 
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ing current whidt nayi "he taken femi the 

mains. . . . , j„ 

In known devices based! on the pmnciple dfc- 
scribed, the pipe usually basi a circular cros»- 
aectdon, the EquidJ flow in this case must haive 
rotational synunetry. The last-mentioned' re- 
quirement is not always ftdifiUed in practice, 
so that in certain cases the measurement is 

inaccurate- . . . »^ 

The object of the present mvenuon is to 
provide a device, which permite of obtainang 
more accurate measurement, even if the cross^ 
section of the pipe is not circulaiT. 

Use is made of a device of the ifcmdi above 
described. The inivention consists in that the 
field has a bi-polar rotationial field; and a 
phirality of padts of diectindes are arranged 
in the pipe- . j. j, • „ 

The rotating fidd may be prodlucedi in a 
known manner by means of two or more 
whidin^ arranged aiong tha ipesnphery of the 
pipe in restively shifted positions, said wmd^- 
ings bdi^ traversed) by currents having a suit- 
ably chosen phase different with respect to one 
aaother. Tha magnetic circuit in this case is 
preferably laminatal. Instead! thereof, a rotat- 
uig maBmetic Ifield) may be produced hy means 
a petoKuiMDt magnet set into rotation. The 
magoet may be a known ferro-magpetic com- 
pound permanMitly magnetjzedl and! having a 

*nirrt- -orTrach. ComiOOUml IS SttO- 
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tion J-^Teelectrod^ itis toc^to 

an alternating magnetic fidd. m^«d!^ a XiS^o»^^^e. 

directionaj magnetic ifiddi Ha *is ^ «» «^ voltaaea ast up across the pairs of elec- 

nepessary to take P^^^^^'^f .„^L^ tio£ aSSiS a^lified. may be rect^ed 

^iSgSrTn£-oT?^ S%%XSsioine. together l« a 

S^n^TScompo^^^r^^^^ "^aWS«Hto a^ dispose, sym- 
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Hquidl flow. However, an advantage is ttot 
the voltage produced as a result of Eqmd 
flow is an altematms voltage, whidi may be 
amplified in a simpler way than a direct v^- 
as/ The amplified voltage after being r^" 
fild is measured by means of a direct curteat 
meter. The alternating magnetic fieldl is pr^ 
duced in a laminated ma^ietic curcuit inchKl- 
hsg an encrgizii^ coii traversed) by ai» altemat- 
IPAee St. 6dJ] 
Price 4s 6d 



tiuoi^ Tiie centra of the fiquid flow in the 
pipe. In many cases, &r example for pipes 
having a non-circular cross-section, it is pre- 
ferable to position the electrodes in a different 
mamifiE. Thia speeds of flow of the liquid are 
dSffetemt at the various pairs of dectnodfes. It 
is usuaEy deatied to me^ure the total amount 
of ISquki flowing throagh the pipe per sieamO. 
In ordtr to ensure that the indication or Uie 
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measuring instrument is substantially depenr- formiers 13^ 14, 15 to rectifiers 19, 20. 21. in 40 

dent only upon this, it is desirable that vaii- Graetz connection- The output voltages act in 

able resistors should be include! in the vari- series upon an indicatiiia mstrumeitt 22. Re- 

ous measuring circuits, by means of fHadt the sisters 1€, 17, 1® serve to enaWe the oinput 

5 output voltages of the various measuiii^ cii>- voltages to bei matched: to the liquid! flows at 

cuitsmay beconitroliedbyhand. the assodatedi pairs of electrodes, so iJiat the 45 

In oidter that the inventian: may be leadSly indication of tie mecer 22 under any condS- 

cairierf into effect, one embodiment of this moms ^ves an iiidicatUui of the total amoiuit 

inveni^on wili now be described!, by way of of fiquid flowing tlaougih the pipe per tmit- 

10 sample, with reference to the accompanying time. 

daagiranmiatic drawing. .'WHAT WE GLMM IS : — 50 

A inpe X, wludi is traveraedi by diBCtricaily 1. A device for measuring Kquid flow corn- 
conductive or semi-conductive liquid, fe prising a pipe traiversed by a liquid and mem- .. 
assumed to have a nooKdicuIiar cross-section, bers for prodiucing a preferably homogeneous 
15 Its wali con^sts irf non-condiucdve material variable magnetic field at right angles to the 
By means of a mflgnetic systemi 2, on which aids of ibe pq>e and compiising means for 55 
ener^zing windii^ may be axrasged, or measuring the etectranotive force prodticed in 
wHck may ccm^aise a rotary permanent mag- the magnetic field between two electrodes 
net, a bi-polar, preferably homogeneous mag- asrangedi in the pipe as a result of the movc- 
20 netic rotating [field is prodiuced' at the area, meat of the Kquid, characterised! in that the 
at which the speed! of da& flowing liqui<S is to field is a bi-pofcir rotationaii field and at least w 
be measured. The coturse of the lines of force one further pair of dectrodes is prwided in 
thereof at a given moment is indicated by the pipe, the etectrodes of any pair being dis- 
dotted Knffl 3. A plurality of pairs of dec- posoj symmetiicaEy with respect to a line of 
25 trodes 4 — 5, 6 — 7, and! S—Si are provided! in symmetry througji the centre of the liquid flow 
the line. Between each pair of dectrodes an and the rectified) voltagesi dl bdng introdiuoed 65 
dtematung voltage is produced as a result of ini the circuit of a measuring instrument, 
the liquid flow at this area, the frequency of 2. A dfevice as cJiaimed ini claim 1, charac- 
this voltage being dteteanined by the rotational terised in that variable resistors are included 
30 speed of the field and its amplitude being die- in the circuits of the rectifiers. 

pendent upoa the speed of flow and the 3. A device for nieasuiing liquid flows, as 70 

strertgitbi of the fiddv but indiependent of the claimed in daim 1, arranged substantially as 

rotational speed thereof, ilhiring the measure- herein described with refermce to tiw accom- 

ment, the voltage is determined, which is de- panjfii^ diagrammatic drawing. 

35 pendent upon all the dectrcmctive forces in>- T. D. THREADGOLD, 

diuced between the pairs of electrodes. Chartered Patent Agent, 

•For this purpose, the pairs of electrodes Century House, Shaftesbury Avenue, 

are connected to amplifiers 10>, 11, 12i the out- London, W.C.2, 

put voltages of which are applied via trans- Agent for the Applicants. 
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